


2012 ^_pr 


^l^-Jk^Jfcl O*^ ^ ^‘/^*rl i dtaA_& l )^^^-) l ) i ^ 

ojiU Uj>- s-Lk^^l jJlp sJlJ-cJI «jj& -'-® : 4Jii>-*>L4 


jjJ-l Iwb^ ^Ajc:]\ 



Moumen bel 


44 ^ 1 ''^^>^Jl^\ 






^ji\^ 4 ^UJl iuJl 
4 ^^ : 4^1 


^l^rj^lj Sa^Sll - ^b>ij)l Cr* 


(Lli: 06 , 5 ) rJjSfi ^.>^1 

djlAjoi^j^l ^-Icrlij .Cg//'7A^3 02 Aijjk^a]) ji L_l^j^ ^Luillinol^ 

^ (ijJ tlibujl ^] 

tc.lA]|_j CqH2N0/^^ ^Ijjjjj CjjjVt <iLaH ojlfr (J-wtluiJ 


(aq) ^-•- 
2 - 


(jiajli ^ (J^\Vi\Ij lAjl^)iijaj| (jc. c** n ^ (^CqH2N0/^ ) ^ 




.(Jcrlio]! LSi),J^^ jjj^ ^ Lg cCliljjijS (J£juj ^Uall 

UJ^ U^ ‘ C> fj-^ (Jclsj Jj^^jlllj ^n-^jui^^V ' <^U]1 (IjaUJl (Jc-UjII j] 

^ .(III SJjU ^Jc. (^jiau CA^ja ^Jx« 

j]j jIjT (JC. Jlj^jiH (J^cixlLoU 


• ^1 Clljl^ 


^\ ^UVl ^ (j^!ilj Jjj 




IJoU 


(J^ Ui 30 c^b^ CJ^ ^ y *Aju!k\ i *'^9 y\ ^ Cj|^iaa dJLoj 

. jIjT 

.R = 8,3 SI iPV = nRT :U\!lA\ ci^b'^l 

:^ti]| 3 jUI c>li:i]| 

2 CsH,N, 0 ,^^^^ + + 40 //(-,) = 2 W,,^, + 2 C,H,N 0 ,^-+ 14 H, 0 „ 

! (Jcrlijll 


. jWqx>\' <:.L<i]b NdOH^^^ ^jjjjjk^l Ajjoi^jj.^ 250g 1 §"^ • 

. j Wqx>\ ' ^[j;S\ ^yck 250mL j^K^Fei^CN^ l>^ ^2 • 

.1107 ^n>,u.iSV' ^l^\ ^ 0,5mL-J S 3 Jji:^ • 

.7 — 350mL 0 jj^ S 3 cJji^^l c ^ ^2 j ^1 ^3^ 


.^ISjb ^LjaVi 0 jj^^ 4 S 3 bbi^^l ^Ljaj 


C 5 -^ 


/. n^i 
•• * 


^uii ^ -1 
♦ ♦♦ 

2 


ij^j^ ^ iy^ llOLjj^ jj] j! 1107 ^\j>,u ^ iSS f' <^U11 j 

. 2//0 On CCLQ^ = On ( Q^ -\- 2//0 0 I-J ^ AxUaH , (.^Kq l\' / ]!)Lk ^1 V^l O Q y^k.x^\ 


J —. 


Moumen bel 


44 ^ 2 






• C — 9;8 mOl/L 1101^ ^ n 7 kJ ;>x i^ V' ^\^\ ij)JJ^ ^ 

Sr cJj^^ ^ LS^ 10 11Q^ ^ 7 -j^' ^ 1 -aH cJj^^ 6 ^ ijh^ 

(^j ^\i Cjljxi.4^^ (JjI^Aj V^ = X0,0 mL ^ ^ Cf^ djj£j3 

.Co = 0,50 mol/L jj^jOll 


yiiiH 


i? 


.02{aq)IH202iaq) j MnO^ (aq)/(aq) : 6jjU.<iH J&Uj ^ t 

?(_^IIjj 11 ^U-Jl (Jc-lij L-fl^Still ^ I- aj*^ ."^1 £j 11" jSj 

‘'' ~ 8,0 mL <ia^ L ^ . n a\i ^^.t-ft-N, a\i djljiLi.0^ l^lc. 


llOV' ^'n>jMi<;V ' <^U11 jA)^' j'-^ jl ^ JjL^ Cfi jA>^' 


Jjaj jA f u])j Jjj^jlll Jc-lii 


^ o' 


jA ^^lijll 0i>^' u' ^ ^^hsLAxx£^\ ^Ull ^ Jjj^jllt (Jc-lij ijj-Ji ^ 

.1^ = 350 mL 

JaxjJa]l JaSV (JLoaILuoIj ‘" JaiuJall ^ 

Jajjjjll T — 300 K <_^ JaijJall Pq l^j^Aj LS^ 

♦♦ ♦♦ ♦♦ 

J£ oi ‘5^Wjll jUJI .il.. Vga^ = 2,1 L J (^J^l ^ 5iG ua Ji) 

.A^l^ CjIjIc- ^ 


^ <.lj^ ^'4fV' ^(air) Tj 7? iVgdz ‘ 'l^{air) Pq O^ J^ (' 

P ijc^lij]! L-TiL^ (J^joliaII ciijjVi Sdl^H Aj^ ^(J^2) (^ 

•T^J ^ ‘^az ‘^(^ 2 ) 

— ^ 0 ) clF' JaijAa]! ^cHiLaj) 

moUL ^2 = 4,9 ■ 10“^mol j % = 5,6 ■ 10“^mol c^ 

.ojSjj oJj^^ OH~(^aq) SJjU <iU]ij 

^max 0 ^' O?^ (Jc-liill - 

.TJ R ^Vg(i2 ^{P — Pq) JaijJaH t(Jc.laaH X .iaj;3 Mi^ilaJl JaC-t 


-1 


-2 


'‘^.0)^ Xvrtnv <■ Jui^' ’Pq JaiuJalt L660 PCL-i JaxjJa]l UJ^ (Jc-liolt 


♦* ♦* 

.• —max 


-3 

4 


.Ia^I Aic- (JjjIxia11^T^c1i^6X = f PJaijAall (JjjI^ ^**^*^^^ 

• (Jc-lijil Ar^jjud]) <^43^ {} 

Vjjiiill IaA ^ J ^VAj <Cjjud]l fiAA ^ *QJ^ 

• X = f (t) J ^IxILojVIj ^Uj£)5jH Alix4 ij^ 4 ^1/2 L 0.^*1 


-5 


44 3 


Moumen bel 




















































^ Uj^ ^Uiij On Jc-liiil 

♦♦ ♦♦ ♦♦ 




X ( mol) 



(LIL 04) :._M\ ^->^>4:1^1 


j^UjlS/b ^ IxiU. j] jW^' c?^ (Aluminium) 


(j\^ ^li .A-ixj^l c> c^3uJa 30 10 c> ^ l5j^ (Alzheimer) 


(j£J -4^ ^jAa^\ cjI^Ij j) .^til ^1£JI cjUiasLAl) 2003 ^^-ijuj 


.C-]ull] ^IaxILoIX^I ^LlJI ^UC-oJ r ^ Lu^ Clil 

* •• •• i* •• •• ♦ 


.XL^ Cji 




L.\j\^\ 


O^ <■ .(-jjjoJl «.L^I 7,4 |j.mol. L ^ ^ aI^<-,1 ^-a>,>u 


:Sq J jW ^ ^ i 


.1 




♦ ♦ 


6_^t jjK 0 ^ t£lkit 8,15 mmol. L j^J^ 1,00 L ^jis^ 

fiJAxU 1 ia-N**, .iklj .(^^Lall (Jj)l*^.aH A WVi Aic. AlCl^, GH 2 O 





j,u>>Vi\ ^S^\ M = 241,5 g. mol 


100,0 mL Sq cJji^ Jjx^a^ i^A 100 

^ jJ —1 



Moumen bel 


44 ^ 4 aj>zJ^\ 





































(SjjAa 




^vi jji^i jA U -2 




lSj^ 


(ialij 05 ) rdiil^l c'^^\ 

• CclCO-^ t ^ 4-^1) (_5^ tciiljSLa) 

c 5 ^!j (I’Acide lactique) c^\ c?^ l^iiku J!)U 

.( )-»um\\ ) AH^ ui>«^' "d jxjj 

.M = 90,0 g. mol“^ 2)4^1 ^J^^A^\\ ^Jj^l 
.p = 1,13 kg. L"^ ^ 

.R = 8.314 J.mor^K”^ : JUdl jUJl 

Q-^ yiy 10 (c^jUnH) «• ‘< i )^\A \ Jjk^l ^ ‘ Jji^' 2 j] (I 

Jjk^l j^jj ^] 


1 


• <> _ 




D a\\ 


B 


10 mL 

100 mL AjJ^ aI^j^ 

10 mL ^Lc. 

100 mL ^Lc- 

10 mL ^Lc. 

1,00 L SjjU 

5 mL ^Lc. 

50 mL Cwjoi jAu 
50 mL sjj^t 




:^Ij ]1 (Jc-lijilj L_uiaJi (jiaxL^ j ^jJjudll£Jl CjIjjJ^ 

CaCO^is) + 2AH(aq) = C02(g)+ Ca^'^(aq)+ 2A~(aq)+ H20(£) 


ij^m. = 0,20 g aIj^ a4] ‘ <■ ih^AW JjL-aH ^y^Y' = 10,0 mL (_£jau 


Jai-jJall .JaijJa]) (JjjI^ jW^ A-LjujIjJ <L^j c3^ 

aJso^ Aic» Ja^jJall C02-^^ 

.298 K ^Ip. ^jj ^-ip2l' (jj^ (J4 (^'-^V' 

• 2^“^^ ^( 202 ) 2L?2)^^ 2^^ Jaa-iJall (Jj,i^l (j^A.2 


t(s) 0 10 20 30 40 50 60 80 90 100 130 150 


Pco (hPa) 0 60 95 113 121 129 134 142 145 146 149 150 


t(s) 190 I 270 

PcoAhPa) 152 154 


330 420 600 

155 155 155 


^ (Jc-lij]! X dj|^-iij 


I 0jtil]| 


Moumen bel 


44 ^ 5 









































X (mmol) 



f 4 X JaC-l 41^1^ 1)^ (Jc-lijH Ajjai^l cJ^ —1 

•UJi;^' J^ Vg ‘Pc02 lai^ 

. ^ *sa\\ A-X-ia]) ^ ^ ^ ^.i^SilSI A.J^ L-Lui^l —2 

.^-IaxILoiaH Aij^)Ja]| ^jjujIj ^1/2 ^ cIhO CJ:^^ —3 

t = so s (Jc-liill ^x^jjoj Ljjjud^l —4 

•(^x = /(0) c?^ ^ ‘^W‘] jjkjj L_s^ - 

L o?A*i^ cJj^^ ^ (JL^xUjujIj ^ —5 

C5^ ^ ^ *298 K (3^ 


Moumen bel 


44 ^ 6 aj>zJ^\ 




















































‘M' 




^3^ Ji ^ “^-y^ 

^ji\^ 4^\iJl 4^1 

f>^ :5^I 




(ili: 04) :J<Vl 

^ <4->'-* '-^’ ‘("-WjW' d>=- (Henri Becquerel) JioSjj JUci ^ lailijl 

lSj^ lsJ^ ciiilH .Ljjlilj cjIc-Ixj^I dixj jj^UxJl 1898 

♦*♦*** ^ ♦ ♦ 

(jjLi*ai<a (jj^laJl Isjou^I ^ ‘ 1898 •^Ajoi t"^_^lxxuyi JaLoull" ^sojI ^NIculc Cufic) 

.1911 j 1903 ^ tJjjj bSiP^ W^W c^\k 


:a\Ja»^\ 


UJJJJ^' 


\He 

^llRn 

226 

QQt<a 

Sljill 

1.007276 

1.008665 

4.00150 

221.9703 

225,9791 

U_1 4jj£]l 
♦ 


1 an = 365,25 jours 

M(Rd) = 226,0 g.mol~^ 
1 eV = 1,60 X 10“^^ J 


lu = 1,66606 X 10-27 j^g . 

22 mol~^ jjjlfrjal cjjIj ■ 

•c = 3,00 X 10^ m.s~^ Ac-jj^ 


= 6,02 ■ 10 


c. c1hi3 ^1/2 J cIajIj a ^ 


• Uj^)XJ JaC'I JaljuUll AI s^j (Becquerel) 

elilxAjlj (iKilllt 11 a 4».uto 2ggRn cjj'^b 2ggRa ^jjjI^I Sljj tiKa 


♦♦♦♦ 

u 


-1 

-2 


.6,54 X 10 ^2 772 y ^laJi] 


i? /i? 


i\jj <.^ \f{j^ -Lxc-i ^1 

(J^ ^ Jc-lij AljljLXi l_u£1 


.y (Jj^L (J^^J 1 <§lJa]l EllJ^ L-Lud^l 

.A = 3,70 X 10^^ Bq ^ c> ^'j 

.^jjjb^' o^lg s^ijiJi ^jjjb^i Nq j.i*ii (I 

.^juIaH t'^j2 ^ cIhO ( 4 -^ 

• A^ljdjVi CJ^ ” AS^jilLaiAll SAa]1 Lg 


-3 

-4 


Moumen bel 


44 ^ 7 












































(Llij 06) 


: 32 .1 


t^/2 = 14,3 jOllVS ej-aC- L_L-ajj (J-wtiuiJ Ja^ (j«a 


. 32 


15 P 




m(32p) = 531 X 10"^^ kg :32 jjiu;ja]l s'jj ^ ic^UaxJI 

• I 7 C/ ^16*^ ^15^ ^^4*5*1 ^^9 ^CL 


• 32 jjijojjill Sljj c^ \f\y -lac-i ^1 — 

A^ liu i^ 

* .* y * 


?P cIiX-aI^I ^aJjud^l Lq 

^ 32 jjijojjill tiKij ^jIjlaj l_u£ 1 ^ cJc-lij Jali^yi ('^ 


IxJI 


32 jjijojjiil (J^ 7 ?Iq — 10x10 ^ Q a1^ CjlLaijS Jlj\^x> ^jiaJj^ ~2 

•A/^ — A^q X 6 ’-j ^ x> t ^ cJ^ 




. (Jj\^X>\' 32 *^kJ^ ^0 LjJjud^l ^1 


• A ^clilijuji ^ 4A j tx/2 CJ:^ Aa^ilc. .^j) ^ ^1/2 ^ <^k^\ c1hi3 ^'"A^ (^ 

•A/^j i4(^t) (j^ Aa^XxJl ^ciiiljaj|j t ^Jsi^i]! \ A(t^ JaLudi]! <*— 


. ^^-li*-l Aq JaLudiU L- 


I- 


• ^^\S±^\ AJaLudJ Aj-IxJ) JaLudJ 

Cy^ t cjA^^ AI'^aj A(^t^ Jal-ui^l Cjljjij ^w \a — AlVi uj*^ — ("^ 


(...‘5t]^/2 ‘4^1/2 ‘^^1/2 ‘^ 1 / 2 ) 

•tl AiaaiH 1^1^ t3^ “ 

:30 jjiu-jiil .II 


lev = 1,60 ■ 10“^^ J cc = 3,00 ■ 10» m.s"^ du = 1,66606 ■ 10"^" kg 


-1 


-27 


.- = 8,48 MeV I Nucleon :31 jjL.jii] ^ Ja^Jt m 

■/4_ 


m( 


15^ UJJ^' Uilsj^' 

’P)=29,970 06 u mn= 1,008 66 u mp= 1,007 28 u 


ixJI 




Moumen bel 


44 ^ 8 





.Sljii] El -1 

J lIiIjjJjj^) 30jjijujjiH sljil ATTL ^j-^akill *^1^ Ja^l —2 

SUax-^]! ^)jh^Li3Lll 


30 jjijujji]) Sljil (j-iaki]| Ljjjud^l “ 


.^1 o^'j ij^\ <^\ (I -3 

• JaljS UlJ^Ij ^ 30 ^Ua LjJjud^l “ 

31 AJajojjJ^l -2a^) ^UaJ lg_^l9j 30 ^Ua 



*• **• 
-LLU. 


*• 

u 


liU 


{Uij 06) 




• 0gRri ^g^At ^ggBi ^g2Pb ^ *^* (_j ^*j idiLiJa*.^! 

.m(^iC) = 11,99671 u ‘m(|He) = 4,00151 u .m(^Be) = 9,00998 u : 

M(2i0po) _ 210g. mol“^ j -rnCon) = 1,00866 u 
lu = 1,66 ■ 10“27 kg ij\r^ = 6,02 ■ lO^^ mor^ . c = 3,00 ■ 10^ m.s"^ : 


.(^gJPo) 210 sljj l^j 3 Ja£i! -1 

objlt _jf'* .^jjlAxiluLAll ^Q^PO —2 

• ' 


^Jjlkillj U .^g^Po Jjlkj (jJJ (> —3 

.^ a.^*' t_ajc- —4 


? ,? 


(_j£j ‘'j‘^a^\i (jA^ <—jj^i n 

dNit) 


-5 


A(t) iaUill o' O:?^ ‘2l(t) = - : c3^ A(t) JaUill y (s 

.^-aIaII 4jlju1aH M AAxJ) 

^1^1 A CIajIj LjJjud^l ^ cSUaJI ^ CyOj CIajIj L_U^I 

.210 772 = 1,00 g oo^ljiall N (t —6 

jUL» 166 000-j jAj '^'213 (Jl<u 210 qa .i^lj ^\jc- " : — l^Lui^ — Ci^l ^(_j 

."cbj^ 


jiLouJl j^ ^] 238 ^jjjbjrjil cjb'3a2ul Sjg 0^ 210 ^jjjjlj^l ^ -7 


206 
• 82 



Moumen bel 


44 ^ 9 






•U^ 




jb^ y jX ^ ^ 2^^ + y -1^ 


238 ^j-i^ljJl (Jj)Vi\ jS cj^j Ja^i]! L^ “ 

lSJ^ (J£):J!j aLixILoj) <-—cCj^Ia^ILoj) S!!^ a1 OC -laAj ^ ^juuJl —8 

(JjjL^aaJI ^^x>j ^** 4 LlJax^V i JaLuHlI CC 

: ^jIjlxJIj (Jc.lij]| c 210 C5^] ^Uia] ^ Cjljjjii 

.|Be + |//e ^ ^iC + Jn 

. CjIjJ^x a\\ tS^iLIajI (Jcrlij]! *^^V*lx>\' ^lJa]| J!^ (^ 

.y (Jj^L L_Luda.l^L^ 

(ilii 5,5) :ylill 

1930 ALq .^^^IjlIIj (J^Lajll 4 jlju 1^ Cjtlnial]| ^ ^ L-Llall 


4jtjuj| ^LojI ^^iljLlla .^jljuIaII Ig^ S.^.^ ^UaJ L ol .*yX' l ^ iU\' 


Jj^lUl ^jl^iiiV (rhenium 186) 186 


*• j. 

JjoU 


•• •• 


$. 

C. jjJaC- jl 


dllj^)£J Ja^)iA]| (^^)^a-jislii 32 

^32 (JIaxHjoj'^ 186 (JL^xHjojV ^JJJ^Gj]| l^A ® 


• 0gRri ^0qAt ^02^^) ^0-1T1 • j *dil j)^» 


85- 


83 


82 


81 


*ti/2(^^zR6) — 3,7 j(^jj) : 186 l_L^ ^>j - 

a(i«^Re) = 2,2 X IQ-^s-^ ; A(fiP) = 5,6 x IQ-^s"^ : ciijlli - 

.M(""^Re) = 186 g.mor^ : 186 - 

cm(I^P) = 5,30803 x lO^^^kg : d^U^lj o^ - 
.m(_°e) = 9,1 X 10“^^kg tmdgS) = 5,30763 x 10“^^kg 

.c = 3,0 X 10^ m. s“^ : ^ t.jj^\ - 

.J\r^ = 6,0 X 10^^ mol“^ : jj,ilcja! cIajIj - 
.1 eV = 1,6 X 10“^^ J : IJja ujJ^V' - 


Moumen bel 


44 ^10 




:186 


Z j Cjljjjiii]) M (J£jud]| (^N, Z^ ^ w . 13 -laAj ^jljuLo s|^ 186 —1 

y^ ^ij ij\j^iui3\ ^^5^ jjUaill (j^ ^wu\' 


# ♦ 


• ^ 1^ lx> 



^)-iiiiH y^ (j^ cjW^^ cj^ IS^iLIaj) ^1 

^ CjIjjJjJ^I jl Cjljjjjill ^ 

SljiH (jl *^l>^ <.^Kqi l_u£I 

.(ygOs)^ >J:} J:J^ V^Ull 

.Z J A Jali^yi 3[je^^\j — 

.(<^\^\ i^u. ^ oijjii ij\ o^j ^) 


1/ = 10 ttiL lsS^^^ cJj^^^ cj^ ^ ^jj 

A q\' ^L^till ^jJaj ^aJJ 1 j1-a] .At U^ <:.lgIijVi A SjjujL^ A.q — 3700 MBCl UaLudJ 

?^^Vlx>\' (^ 5 -^ \ju^ Aq JaljudiU J ^ U^\' ^Iglijl 


-2 


L-l^l^l (Jjl^^l L^Lud^ 
,iic- 4jlju1aH NA(^t^ — AN ’-j ^jljuLg a-ijjlI JaLuiiH ^j 

.tiKijH cIajIj a j t ^ 


-3 


JUi^l ( 7 = 10 mL^) ^U1 ^ 186 ^ m - 


^jJ 3;7 *-^xJ 4^1x1] Jal-ui^l ^ cCjLlinx^lj ^IxUjujVI^ 

^\ ^9 

AjL^ (jl (j-^^ ‘^Therapie ” *70 MBci Jj^lLi ^ (j^^ 4-x^aA^ai^) Aj^I -LLaij 

C V*1^ (Jj)\^x>\' ]A^ LjJjud^l . Ig X U^ ^jJ 3;7 '■^^U ^aJJ 


^JjLm iaUlj • 32 


Moumen bel 


44 ^11 
















































^iaUj 02,5) 

~ 156 5 -J (. ‘<>1^1 30 ^)jL^aj»J 

^ ni .^jcj 'Aq — 7,2 ■ 10^^ B(J i 30 (j-a ^ 'J*-- JaL^^ tQ = 0 <Ja^ill .^jc> (j_5^ 

t .^jc- ^ ';<*•- Jal >Vil A(t^ U-^iJ *9,0'10^^ BC[ J jLoi-a Ajjxll JaL^ A'^ UJ^- 

-1 


(J^ (JaLwi^ ^^^C-lar.uiV' JaC-l ^ Aji-Jaa Ajjxi A(^t^') JaLwiilt C_SjC> 

.4£)UJt 

_ ln2 S; 

1/2 - T 

Ljjjud^l ^ ^1/2 J ^1 ^^0 ^1 clF ' 

$. 

•i4^ i4Q AjjouH L^Lud^ ^^j^_judJ CJ^ CJ:^^ 


.XjubJI Clulj A cl 


11^ 4 
•• 


i) iS^J fi/2 J^' <-a^ (>»j <-aJ>c- —2 


-3 

4 


(Lli: 05,5) 

^ ^Bord63,ux^ j^j)^ (j^ Qjl*iill ^.xujj 

^Jj^jjud]) C5^] QJQ^^' cIjIjjJjuIaI) ^^Ij] jL^Ij ^JJdiJ) 

^UaJ iAjUfla]! ^ 133 ^j£)jjudll f-1 ^j cIjIjjJjouJI (J^axJ ^ (137) ^JouJl 

• ^UsjuIjI dj^Acriilj ^^^^^^j^)jjud]| 
^1 <aiai^ C5^ Ajaj|j^l C*\^Ak^\ 2000 AAjuj 

- (J^oxlLaiAl) L_U3 l 1I AijuJ ^ ^ l qVi-v*i 137 ^j£)-lJudH AjjudJ 

liJjUlaSLAll 


leF = 1,60 X 10“^^ I ‘ c = 3,0 X 10“ m/s * 1 u = 1,66054 x 10“^' kg 

lu = 931,5 MeV/c^ 

CllBa) 137 eJjjUl ‘('i^Cs) 137 (>>>41 235 >bjJ' 

-C'^Y) 97 (>» >(iip) 137 >1 

m„ = 1,00866 >m(^|^U) = 235,043930 :^>l Uai sj^> JiS 

me = 0,00055 >mp = 1,00728 >m(^^Y) = 96,918129 >m(^i^I) = 136,917877 

•>ly!ii' sljj jlkiijl (jc 137 (>j>JI jjjj -I 

jj ) . ,->l ,a l l U ."jUa^uj" t"jjUaj" >il ^ —1 

t.J ^^Ja*j ^Ua^ijV (_j£-a-a (Jcrliol —2 


8 


-27 


235 

92 


u + In ^ ^lll + "|r + xln 


53 


X j Z 


(' 

cJc-lij jLLjalj) (jj (l^ 

•kgJlj ^ liJlj Ljjjud^lj ^lldll (Jc-lij]! iS^k^ Attl ^ ^IjjJall (^ 

jUajudjI AaUall Afd73lj ^ (Joules) (j 


Moumen bel 


44 ^12 



























































CJ^ - \ ^^J» 4jljuLg C5^] cJj^*^*^ ^jljuLg ^)jl^Ijc« 137 *^_J:}^^ jUajudj'^l 

.p lA^q\\ s|^ jUajudjl 137 




♦ ♦♦ 


lo IjoJ —3 


?137 *^_j:}i^ Cy^ tS^iUaj) 137 ls^ P 


:137 ^1a iiAl\ ^jl^ aIjxa -II 

<vUjV 1 cj] .137 iti/2 ” 30 (>J 

Sj^^xA] Cjlcrlxjujj ^j^LAI ^ c^ .‘^Ij^i IgiAL^ uj^ ^^Kq*i\' (J^iL^ 

(mBq) Jj;j1ij^Ij AS^c, jm li] ^ '<J» . >i iaUoJ 137 ^Ji)j^' j:^ .ja^ 137 ^j£)j^' -laL^ L>*^ 

^ajuj^ <llai^ C5^ 2000 AijuJ Clu^l C5^^ 

?(^ljudll f- ^IxjuiVi (3^ JaAJ —1 


^jjh.^1 Aijoj lg_j Aijh^V *^jj^ c5jA^^ (jjiiJl L_fljui£j t^^iLgiLoiVi ^2010 Aijuj 

^Ijll jjill ^ i4(2010) = 27S TnBq 137 ^jj)^ 1 -LLij .1995 

k]l 



/^LaxJI cJ^ *^Li3lH l_u£1 —2 

• ^)^gjl11 ^ Qi^*i Cy^ —3 


^JLjuLg CIajIj ^^iljLljj — 


diV(t) 

dt 


_J ^ ]^9 \ 4.Xjk^ Cj^ AjJCr Jsljk^ 3^'^ 

In 2 n • ■ 


A 


• 137 ^jjjjjuJ] i^Ufl-'ti Cijlj A(Cs) j Af(t) ^Lj_jjVl iA(t^ JaLij]! ^ciiiiuil 

xjJa^^l jpl (7010 '^Aui coJ^ljp^l 137 ‘ ' 

:2000 ^ 2 lo( 2000 ) iaLiill 3 o^ -(to) 2000 ^ ii.b 

i4(2010) 


4 

-5 

6 


.>lo(2000) = 


In 2 


iJI ^Ij jj] ^ i4Q(2000) Ljjjud^i 

A Q A A^kJLll]| (3^ - 4 \^*W a\\ Cj[^ljud]| AJjuj ^AiIjujI ^ 3^ \^\\ s ^IxILujVI^ 

AJjuj^ ji Cj^ 4 jVq i\l ^3sLlJudJ V lAL^ 

1920 


-7 

-8 


-9 


Moumen bel 
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1200 


Activite (mBq) 



(JjIiaII ^ * 1 ^ \^\\ 

dolxJ 137 JsIj^ 

Jal-Ajl 

1950 4_aJai^ 

.2000 J] 

A^ui cJ^ cJ^ 

.2000 

Aajuj Jal /irill • ^lll4 

ajjoj ^ u^ 2000 

.375 mBq j^ 1960 


1950 1960 1970 1980 


1990 2000 

annee 
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‘M' 









f>^ :4^l 


4^j)l Oi)^ ij^ iLJLti 


(ilij 04) ,-»>4at 

^C 4-9j£^j R — 150 n aiLgjILg 

.E — 5;1 1/ A-^J C5^ cJbIj]) 4-9j£^) 111 tC 



♦♦ ♦♦ 


♦ ♦♦ 





cll^L^jjH IL jJaj^ — 1 

u Uc(t) jj>l' (j-lia c> ^jj^l 

Aij^Alt ^ 

{T J B clwi^iai' lU xUjujI^ 




jS K AjLial^l (3^^ — 0 AJa^llI A^ 


6 

5 

? 4 

> 

1^ 

0 2 

1 

0 































! 






























1 
























































“tr 




— 1 
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1 






























—! 


0 


20 


40 60 80 

t (en ms) 


100 


12 


(JjI^^I (JLwtLailj dijlj T —2 

.^jll T SA^j q\ t(^Ax21 

OJ^ Uc(t) J^J^\ y CS^ (t-3 
I AjLjalijll 


(1) 


dUc 

T.-+it^ = E 

dt ^ 

1 *♦***•/ 

•U' C>* (j^ (V 


A c ^-v .Till ^Iaj 3^^— AALjalioH ^aIsooI] — B ^1 — 6 '^'\ 


.-^jla 


^c 


C ^ T AjJkaJjl (j*luol ^ t = T 4_kaJ]l Ajc. ^-Ludill AAs^ 


-4 




(Lffi 03) :,Aiat ,-M wil 

^(j£judH Ja^V^R — 1^0 H AILojILg (JjudLuJd]) ^JLjuj CjIj 4-9j£^ 

.E — 2^5 V ^**^^**^ 442 1 ^ t = 0 


Moumen bel 
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^ ^ I Clijlj 6jl^ -1 

T (jl (Jj\^MIj 

♦♦ 

•At = 6 min sla ^ ^iaUl —2 

Ajtjuo C ^ T-1 ^cHiiuil ~ 

aLji c^3jL 21 ejloll ^ Cj);jjall ^ Qjjli (JA^ (\ -3 


.-Uc(t) lM' cij'i 
• t aJa^ 4 _ 2 j£^| 

• i — f (t} ^ j ^ ‘ ^ i(t)J Aja^pJ) ^ciiiLoj) —4 

(Llij 07) r>4>4lli 

^)^!j (J^ ^«V'Ia^ . ^)JjJa^ A^ 

Up^j C]^ = 1,0 mol. L ^ lii^l tiilj£>^ Jjia^ Vi = 100 mL 

• Lp-L Ippj C 2 = 1,0 mol. L ^ (jjjl:a^l djtjj^ Jjla^ V 2 = 100 mL 

’. ^'j)' 94 !' Clulj f'j-.. ^25°) AjjIj 




•K = 4,6 X 10^® :J 9 jL-« + Zn^s) = ^n^\aq) + 

AiCr A^Ij^)^-^1 *^1a] 1 ^3iij .AjtJalij A-^jILg C5^ Axj 

.to = Os W>]1 




.^AIa^I) ^clilLojI .tg AJa^ill AJC- aAa^J] Q^ ^ (Jc«lijll ^)jai^ L_Lud^l —2 

.^^^gJjabG 3^ AjCr 

.^lJLuJIj L-LJlj^I) AiajjJ L_liakll (jAslaII (J£ — j£)^l ^ — CJjudjl —4 

• A^^l (Jc-IiIaH sjLg aj.^ t^^iLgiLojlj L_fl3j3j ^1 ^y* —5 

• 3 C5^^ Aj^^iaCrVi A-L^£JI CJjud^l 4^JJJjjal^l A^l AjCr ~ 


e = 


1,6 X 10"^^ C aj>^1 ^ 

K 


cJV'^ = 6,02 X 10^3 mol 


-1 . 


. , AaxJ 

L5 •• 




N 


u, 


a^Ij^)^^I *3 tA]| (3^^ iAsu^a 

A.9j£^ (JjadLaull ^JjJjjA^I 

.K AjtJalSj C — 330 flF Ajljoj CjIj 

(schema 1 i^j^\ 


Moumen bel 


Schema 1 
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a\\ (Jl 1 K (J^oxiLudj ^ 4-9j£^I xi^ s-ij^ ji>^ ^yvi\ 

Uq — cJjl^uaull K AjtJal^l c3^ tg — 0 S A .^j^x> l L-LojL^ jl S^Iaj Jjj^l 

:^jA\ f{t) 



t (en s) 


.E oja jj jJjJJ ^ ^jlL> Jaj;j 


K 



P 







Schema 


r 


equivalent 


i 

k * 

de la pile 

c 

t) 

E ; 


N 



f I (sens positiQ 


A 


9 


C 


B 


Uc 


Schema 2 


jLaII eAkj .1^1^ A^£^t (2)^jJuj — 20 S AJa^iH Aic.^1 —1 

.H JaC>t — f ''^ (j^ Id^yUajl ^(-J 




.^jxjll Aj^j Jt I ^jlt Cljjliil ^jsA\ ^ 1^1 lac-t (t —2 

• ^XaxIljaL^I Aij T Aj^ LijIjJ /*U^ 

A^Lkalijll (jt ^(schema 2) <auJaj-all cjUUjVI jLajc-VU (I —3 

dUc 


.E = Ur^ + rC 


dt 
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= £■(!- lU (JI (m 


• CfJ 4_i3^)aJt ^UstSl ^cHliuol ~ 


{h\ll 5) :yUt 

j.wM jj^jia]! lg\x>3r Ui>n ^\ (piegc photo) ^iLUJ) jjjj^I cW ui>^' L>i;^ 

•O^b^V' cii>^ JJ:4^' L>1>^ 

LS^ (jLojudll 

^)jijj ubj^^' (J^ b 

(Fig.2 2 J] 0 c> 

Aiiijujj ^jujuj^i •T^ i^ilgjILgj 



ikl) 


0 . 


4 + 


^Jc^ (Fig-2) cp>~^ 

R ^C ^JLjoj Cllli 4-9j£^ 

.E = 8,0 V jjjj ji 


£ 



o 


u, 



L,r 


R 


^jJaj ^JJ Ale* .A^J^^I 1 ^jJajll ^jJoJ 

• 0 AjxjJajll C5^ ^ 


i? 





■ ik a\I XiC. ^ JL)^' ■« ^>-u^ -^1 (l —1 

Ajo 'll(^(^t') ^aa-N. a\I 4.jliLialij]| <.-JJ^I 

dUcit) 


.Ur + T 


dt 


— E ’. ^j-a ^j«a (_3^^ 


.^1^1 ^ r.\\ t ^-v T t—ul^l ^cHiluil (^ 


•C>j^ (i^L^ T j' U:“ -2 

♦♦ 

<6-^^ Aic- UQ AljLud]! A-jLjalij]) ^j1jla]| ^clilljaj) —3 

Ainxj CIajIj i4 AjLjalij]) (3^ C^ — ^ (J^ CJrJ^ —4 

.^Ij A^j£^1 CJ^^ CJ^ CJrJ^ — 5 


Moumen bel 
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uW^' AiiiUl ^jla Ucit) JJj3]l JjlaJ ^ ^ -6 

.^X^siIljudAH Aij^)iaH T' (3"^^ CIijIj (J^ “i 


Uc(V) 



0 02 0,4 0,6 0,8 1 12 1,4 


2 >»j\i 0 f^jA 1^1 t aU-v ,^jc, : ^^Usjt— II 


Uc(V) 



4i^l yr4>^ U^ Uc(t) j3>i' 

4 jlg-^1 IaA Aic» 

: JtiH ^ J^l 


^ ^ 4iaUl j] 

^laJLaiV' (Ja) t-Yj2 

cA>^ O^ J^J^' o^'As 


^Ln\S±^\ A*\aA ^ Q.^*1 4qX^\' 



•^1/2 C>j^' ^Uf O^ ~ 

—^)J^)^1 ^IJall A-Lft£j ^)Jjjh.-aj]| A^lxS — 2 

• /? C 4-9j£^1 Ajljoj .E 


^_iYYYYY\ 

_ L,r 


injjj .(L) ^jll ^13 ^ij L III 

C^ — 10 TLF AjLjuJ CjIj A_^£^ (JjudLoull AljLudU ^JtJjJi^l 


R’ 


di^ R^ ^jlLij iGV j^j^ ciia^ (J^ 


1^ 


J^l ^ aIl^ AiS^l .(/?' + r) = 50 n 
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I C 5 ^ ( 3 ^ 4 - 9 j£^I cJj?^ ^ 


Uc(V) 



S*a^^^.9^)ia 'lif^(^t') ^Uaj]l ‘- —1 


R 


A 


R 


B 


c 



(Lii: 2,75) wv^Uil 


t^l Ui>^' ‘-®'^ UtJS Ja* 


♦♦ ♦♦ ♦♦ 
jjoiJ d 




/77 


J£ill 


tv. 


/ 


^aJJ • C 

j^jj (-1-Jl^') 


JUd 


jjkiH ■ 



U. 


Q 


O^J^\ j^Ull j! £>jlA ^ .4y^' OJJ (_^] £'-J 

*^1,^1 .(JjudLuj^l Ls^ C — 22 fiF AjljoJI cjIj 4-9j£^|j 


R 


’/? — H" Rg — 66/cO 



♦ ♦♦ 




R 


-2- JS2111 

t ^ 'Ua\l ^Iju ^ jLalt i(t) o^ 4i!il*Jl JaC-t —1 

Jjjill k c(2lM' (^) O-J^ ^?(0 (R>C) 

• t AJiaJ (J£ .lie. It^(t) 

' k ‘''*^ ‘‘^' U(^(^t') AjiiuialiLiH Ja&l —2 

= ^£' Uj^ ^ ^^jia Wc(0 J^J^' ^ “3 


*• •• 


® J:?:?*-’ f-y ^^max 2 

^jlLall (Jalill ^aX/%\l ^£)aj ^ t •• ^laJl 

l4_ Jiii, :(-4-J^I) .L5i Rs = 33 m 

.^J^)ili]l 4-9 j£^) A-AjJalij]! ^jIjl^I JaC-l “ 


Moumen bel 
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^ “ 3 ^ ^ Uc(t) jJj3l' ^ 

^jj Umax-5 Umin U^ u^ ^] j^jj ^ 4i^l ^ 

‘T'2-i Umin 

.7\ > T 2 u' (jj^ — (jjj “ 

.[0; 2T'2] <^ji' JU^l jjj Wc(0 <-^ “■ 


?AiUa^) ^Jallj 4^ i 



4jl^j 

IgJ (JIaxHjojIj (JilLuJj 



. l^jjlc^] ^ ^LkH cji>^ 

^^jxlLuia A^Ij^)^-^ (J^GJtlLudJ iLi A^l^ AjtJjojj Ej^ ^Ua 

:(Figure 5)-5-cJ^' ^ ci^ ^ iU = 6,0 V 

iK AjtJal^l (3^^ — 0 A-IX^I ^ Wl 

K <- u^- 

k ' Ui J^i ^ ij L ^Ui JaC-l —1 

>. ^ ^ L/l 

u|o 3 .^iin^iLiii^ 

./ = — ^Lkilt ^ / jl^l ojl^ j! U:iJ-2 

a 1 h*l\' 4 jUjuj J) Ef ^lia]| /*JC» —3 

Figure 5. Circuit pour le stockage de I’energie dans une bobine ' ' ^ 


./? — 1;8 O 3 4^ljai^ (^Axiijudj Aic» — 10 y ^Ua —4 


• Jajju^ 4 jUjuj oil 4 jjIj Li i _Lud^l ~ 

•• •• •• * 


b j* . *• :• 

^ L- 


Ayal ^UJl Qjj ^IL Qpjj t(Supraconductrice) -^>-5 

• 500 A AjAuj 0,10 H '(^"v'''' l^iLojlLo iijx^L^AxAA 

?4ji^j]l ajiA ^ ^Supra 



C ' ^‘''* ‘ ‘' (j^ ^.^li ^2)A_iulj iA^j^a ^Ua^l ~ II 

♦♦ 

LjJJ^Jjll .f/ = 12 F '^J^J ^jHaJ (JjudLalill IgJa^ 

:(Figure 7)-7-cJ^' o^ 

• E ^* 1^1 q\1 (3^^ — 0 A-ix^l AJa^l]! 

j)^ ?/C AjtJal^l (3^ U^ j3jj]| —1 


♦ ♦T •♦, 


Moumen bel 


44 2/^ 21 ''^^>^-L^\ 




Uq ^UaJ ll^ 4A^1£ S,Aa] AjtJali]! ^3^ .AxJ—3 

. ^,.1^ 4_2j£^| 

.^^J^judll ^ ^lJa]l E(J JaC-l—4 


• Jajjudl] ^ QQ^ ^\\ 4-9j£^1 Ajljoj C LjJjud^l .^1,^1 ^Uai]! Aic- E(j — 10 ^ ^Ua —5 

1000 F c> j^t i(Supercondensateurs) Sj:j^ cjIjuuo cjIj cA^ ^jj-6 

• 2;5 1/ 800 F lg*i3r(J^<i*iijudj 

.4F5up0j- ^lJa]l A-L^ Lg “ 


_Jaxj ^jja^Ludll ^jjLkj^)ia]| ^2):^ III 

♦♦ ♦♦ 

^Uall 0^ ojI*JjuoV ^Uall 


Supercondensateur Ai^ Supraconductrice a*^j 

20 kJ 15 kJ 


10 s 


1 ms 

1,5.10'W 


Sjpji yiiii 

^ djlxlLujI 

aJsjujj3^I a^UslLujVI 


.Supercondensateur ^ (> Uj^jj ^1 P^ Alaju^jldl ^LkLuoVl c_jjud^)-l 

it 

^ Sa2i 11 ^jfljj-a jl^ UjjjjjI ^Ij^)^1 CjIjUuJI Supercondensateur pjj c> J-<«iau—2 

.^Ijj 10 2,5 Cliaj 100 yl AjjIj AjJjjj Ali£-dl 6^ ^ ^-"' .(_3!iUajVl 




./ S^j U ‘P Wu.il y 

.<9j£^ 1 6^^ ^Uajujjldl ^lilLoj) 

4^ :^LuJI ^>4111 

*C5^ (JjudLou]! 


(laiai^l F — 200 fl AlLcijlLi (J5^3 {L,T — 10;0 n) kx^jiK A^JalicF — 6^00 V 

•C>j^' JJJ^ t^BCJ t^AB UiAj^' ^ Jj^j^ jW^ i)'-^' -W; 


(+) 


2‘ iK AxJal^l (3^^ ^1 — 0 Ajx^I .lj£, 

.(courbe 2)j {courbe 1) jjji ">^W 


L . T 


•j^\^\ ^J ^ J^\ jl^ j£jl 


• i ^BC ‘—J ^ ^,4B <-jj^l 

^] (courbe 2)j (courbe 1) 4 ^' 

* Ji)^' tigcJ ^4B 


Moumen bel 
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^ SAjui] /q *^1^ ^CjIjJjj]) (JL?^^ L3:Jf^^ (^ ~4 


■{lo) 


Allxui C-Lud^l ^ 


♦♦ ♦ 


.(^Lud]! (Jl^JUdll /q ,.1^1 (JilLojl ^LjJ 

.^X^xILoia]) CIajIj T ,^1 (JilLuol ^1 —5 

. ^ ^**^/\j' *^1XI 



k T X^i CIajIj *^1^ ^4-) 

• Z/ ^JUjuj^I ij^AJCr ^cXiLojI 


Courbe 1 



Courbe 2 



44 23 


Moumen bel 















































































































































































































































































































































^250 TTLH ^ Ajii.1^1 ^j11a] 1 .^^iljH ^1 

--► • ■Uh'^jSa (jJJ jjjol' -lH^' tjlt 


L 

i jjlAji^\ ^E — 6;0 ]/ ji^J^ cJ^ -IiaIj]) iT ^Uaill—I 


AljLudU 4jtJjuj^|j 4 




^jlLi]l ^ciiiLoj) ./^ — 410 ttlAj Ujj — 5;95 V i^jtiill (jd3W^^ 0^^ —2 

•^L^l ajI^I.^1 


.(JjudLaJj]| R^ = 10;0 fl ^LjaL ^LaJI L_u^jj]| .IIaIj]) JrJ^ I^ISSjVI Aliaiimi 

.AjtJal^) (3^ SAjuj Cjljjij ^ (Jlji!Laj) ^1^1 cJ'-^A^ 

.6,00 7 ciA^l^i 



- ^ * WqH ^3 ^ ^ ^\\ S^lia]) Lg —1 

jIaH S.1juj ^a LjJjojLiLg ji^j^ LS^ 3W^^ 

•^f'j^ JJJ -t)'^' 

•S^IaIsla]! Aij^)Ja]l 0J-J^ 0^ (JljiiljujVi CjW^^ CJ^ Is^iUajl T CIajIj ^^ la ^ —3 


i(rrA) 
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^ ^ T-S *^Li3l 1I JaC-l y —4 

.7^2 IglLftjlLci ^HHjojI ./y — 250 TTLH ^ ( 4 -^ 

5t Uj^ a^j sl(i J!iLk /qo = 240 772^4 ^ i(t) jUiil sa^ jt -5 

^VAj *^Ia]| SAjuj ^);lij C5^ ijAic- ^3^ (^ 

.7^2 LjJjUd^l •R^ J IqQ ^E ^VAJ iT (jCr ^ 4 -J 

. 7 ^ <^^lqx>\\ CJ^ cJJ^ —^ 




u 


battcric 


/"V'V'V^ 
L 


cj 


■ n-rin-LJ-LJLLJ^_ 



(ialijS) :^<uhIj^I ^>a^i 

'’^bobiucpimKire 


—mtemiptoir 



*• :• 






E — 12 V jjjj jj 

<‘(L,r = 0,50 n) 
c/? = 2,5 n 

.a^ii 

.4j»Jal^t t — 0 Aic. cAjtJal^l (3^ (I 


d^L — + Ki(^t) = E 


• ijL ^r ^'^aj o^u *i)4^ —1 

(J£jud]) 4QQ^ SjIaH A-jLjalij]) ^jIjlaII ^1 —2 


.Aj^Lic* r>u*j ^ 

^ * Sm^**** * • 


B j A. c**— i4 X (^1 — 6 iJ^ojdH AljUjdll AjLjalij]! ^jIjlaII cJ^ —3 






. B =-jA =- :3 c^ JL«lu.L (\ 

^ K 


^ J[ LjJjud^l 


^ i saj^ (JiAAli tA^tiH cjUiaAyJ) —4 

• L Ax-aAj]' ^AiLojI ^ cT L>A3^t CAjIj Axi^ ~5 

- ^ \ LjJjud^l ^ ^JtJjuJ^l Ai^^A^l ^lja]l Vl/^ JaC»l —6 


Moumen bel 
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/ en A 


Coiirbe 2 



Moumen bel 
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‘M' 




jj Cr^J^ ^ 

^ji\^ 4^\^l 4^1 




(iUj 04) :J‘Al<->4>>i]l 

ejjUJL tO,l mol/L jj^jj djlji ^jill ojAx^ Jj^j^jjj j >^ (I 

.^jj^jLiaII jLii^lj A-iic- ^-ajujj pH-Si 

. pKa= 9,2:> 25°C Sjl^l ^ (NH//NH 3 ) pKa :CjUa*^l 


(^Luil) (jj] 

j^l JL^ 

(cs-‘-^^) Ujl 


jL^I 

14,0-11,6 

(ijj^ 

C^' j^J^l 

jji 

9,3-10,5 

C^'i 

jJtiajAjj 

- •! 
c5Jj' 

6,0-7,6 

jL^l 

Jj^j^j4' tl;j^ 

- •! 
cajj' 

3,8-5,4 

ji^l 



(J-ajtLjjj . Co - 
^1 = 


_ 1 n-1 


-2 


• pLill ^ NH3 jit j2la-a j'> >>^‘‘'1 — 1 

• ^NH4 /NH3) 4^lj^ dijlj ^Ijt JaC.|j ^.L^ll o^Luj (_Jc.lij LjJJ^I ^1 

040 j^ ^jUJi j£o!j (nH 4^/NH3) ,^1 44iin]i (c^ 

.pH=10,2 

10”^ mol. L~^ jrJ^ JjLa-ftH j-a 1/^ = 10,0 TTlL ^->'>^ ^l*-* 

Uj4ip (//30J.,) + Cl(^aq)) JJ^ ^ 25 TrL 

. C3 = 1,00 moLL~^ JC2 = 10“^ moLL~^ ^10“^ moLL~^ 

• 4uujjJ,A^I *^1jl^ (^ 

.Sjjly-xH JaCrl ^L. 

(y^q^ 4^L^jud]| 

• *^1jL^Ij L-LujLL^I ^cIULujI 

• djjljL^I cJ-^ \\ ^ w \a\\ ^ J —3 


• ^clilLojl ^ Uj^I^ 


Moumen bel 


44 28 







Ke=l,OxlO'^'^ .M(CH 3 COOH )=60 g.mol'^ 


(H20/HO) 

(H3OVH2O) 

(CH3COOH/CH3COO) 

^^4 i.i<yA-ui^i 

14 

0 

4,8 

25 ° C ^ pKaJI ^ 


iC = 1,0 X 10“2 moLL-^ JjA\ CH^COOH S Vjl^ (I 


.pH=3,4 JjL-aH ji<»-ph j4^ 


a^L^I ^^ ^ (Jcrlij l_£^I —1 

• S cJjia^l ^ lJUlII ^clilLojI ^ Cjljjljyi 

cJj^ <:.ljuij] (J^^) Jc-liji] ^lg_i]l ^ S cJLjJjud^l —2 

(c>li:ill 


?0lllljaJj liUi .dljL^l Jc-liil] ^lg_i]l Ajjudj LjJjud^l —3 


cJj^^ ^IxJ 6Jj£j5 ^,.1^11] cJj^^ ^ *^JJ^ Aijk^V ^II 

:j L»^ C = 1,0 X 10 “^ mol.LT^ cA?^' (Na^,HO ) jjjoi^jjj^ 

lOmLj 5mL \^jau^ cjL^U - lOOmL j 50mL - 

jWqx> ^[jur- 50inL lOOmL Aiixjoj jj^ “ 
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*419^^^' i}j^ ^y^Va = 20,0 TTlL Jjlsu —1 
: LjjliiLJl Vf, ^ pH-11 ^ (4^' 


Vb(mL) 

0 

2,0 

4,0 

6,0 

8,0 

10,0 

12,0 

14,0 

16,0 

18,0 

18,5 

pH 

3,4 

3,9 

4,2 

4,4 

4,6 

4,8 

5,0 

5,2 

5,4 

5,75 

5,9 


Vb(mL) 

19,0 

19,5 

20,0 

20,5 

21,0 

21,5 

22,0 

24,0 

26,0 

28,0 

30,0 

pH 

6,1 

6,4 

8,3 

10,3 

10,7 

10,9 

11,0 

11,3 

11,5 

11,6 

11,7 


- ^11 V ‘ "^ju i_]j\-N. Aj c^i^IjjVI ijjj\-N. ^ djji^ii ^j&iijii ljjjSi n 

1 ^ ^llull (Jc-lajU 0)14^ <-1 ij1j ^jc. Jac-l 


• 4lL^ i _Lud^ 


♦♦ ♦ 


C>^ ^ VAn ^ pH = /( 14 ) fe 

• ^A^xlLob^l 


.(jiijj^i i4t?ji^V' Ca (4-9^' jA4' ^aj\ - 
(Jjia-a y 10,0niL t-j^joi .ijc. pH=4,8 (JjK c>ll y pH-ll uj^ ■^Uoill ^la-Jl y —2 

• ^ QjJ QJl^II A 

,* •• 

•SjjIjlaII (Jcrlij SiA aIctIiIa]! ..Ijjud^jj^li^l .^Ijjud] TLy(^H0 ) SjL^I Ljjjud^i ^1 

4 jQ \\ ^Ijjud] 71 (^H 0 ) s jIa]! Ljjjud^l ^pH-Si cj^ tS^iLIajI ^Ljj 




*• 11 * * *• 


13] ^ .nii(H0~)j nv(H0~) y o;^ (^ 

? (^La)l~ 

(LU: 07) :^\^\ > 4:111 

iJ$A JjVl :(Cafetiere electrique) Sj^l ju^<^ <■ <jhvil JU*luil 


^ ^ * * •• 

pJJ C-Ll^ 4 
.* ^ ^ .* 




^ C^ljJJJjUdll 


1 


^JjijujJj (Jj)\^x>\' ^jJaj ^ 0,5 L 

iUm ^tt 


.M2=97 g/mol jjudU 4Mi=192 g/mol ciLjiiuJ' 



cijjlijud]! 772^ — 20;0 ^ c. V'l = 0,S0 L — 1 


• 1 c_LlaL^I C'^ CJjud^l 


C =■ 1;00 X 1 x>g \ t^l^laljjudll S 2 ^)^!j Si ^l^lj —2 

^ Orj]^ pHJI ^ ^25° C .1^ = 1,00 L ^\ J 10"2 mol L"^ 

.S2 Jji^ 2,0j SI Jji^ 2,6 


Moumen bel 


44 2r^ 30 ''^^>di^\ 






.pUlt AH Br0nsted 

A^^ ^IaII ah (Jcrlij] Tj: Ajjudj (JL^jtHjojlj 

•C jiSjillj djl^l pH 

g *l\' V^MI C ^ \kk]\ CJjUd^l • C^l^l^^^JUdll A. 2 H C^IjJ C5^] 


?0jl!li]| 6^^ ^cIliLaJj IjLg •82^5 S]^-S ^ )^9 a\\ LjJJJjIiil (^5-^ Jc-liji] T^ 2 ^ 




.^ tii ^ pjjud ]) \\ jsy ^ s \\ S ^ Ljj ^ ^ l ^ i ] KCL'i CIajIj *^ 1 ^ ^ J ’ (’ ~3 

• 'pKCL'^^ ^ KcL'^ CIajI^I Aj^ Ljjjud^l (Jcrlij]) li^iLIajI 




.tiLlj^ jjj ?Si Jjia-All ^ —^Luii jt <1 

1^ • 4.J^]3^~pH3l dJjljL^lj 4 L a \\ C^l^lal^JUdll V 4 

V =■ A x> 2 fc^ S cJj)l^x> ^Wqx>\' TTi =■ 1^00 ^ 

.100 mL 

“jAj^ (Na'^,H0 ) JjL-aj S Jjla^l iy,v' = 20,0 mL jjUu 

. pH^q=7,1 j l^e <7 ~ 9,8 mil lie- ciijl£ 0 jtij]l .Cg = 0,200 mol.LT^ 




• SjjIjLaII (J^^Ii] (Jcrlij]! LjJJ^I 


c 


^ _Lud^ 


c>i9j 

1 ^ V^ jV^q ^ Cq (.-^IjxtlaljjudU *^Li3lH Jac-l 

.cAlalJ) rn = 1^00 g ^ til^laijjoJ) c_jjud^) — 

Ua^ ^cIUlojI .^IaII 0,50 L ^ 20 g C5^ L ('^ 

.c ^j^uoiaII 20 g ^ til^la]jjudH 777,2 ^c3f^ 

$. 

• ^)jJa^^l cJj^^ t^l^laijjudll C 2 LjJjud^l “ 


(ialij 04) :^.Ui 


,-£jljaj!iLj 
* 


s- . . ^ 


QA ^2 ?^^ . Aa^IaIIj JaSLajJ Aic- 

13 j^ {J^Ludll ^,.1 ^ caI^Iaj ^^ax^ C 5 ^ ^ l-sILa (JjLudj 

^ jj L_fl!ili^ ^(Chaufferette chimique) * * ,• ♦ ^ ^ AA .IjSj^ 

Jj^kj ^j-a la!)Uajt (-jIu^I t’*' ^j-a 20%-J ^jJJjj>-a]l clLyLaJ (Jjla-a Aj 

^Ijlj A^LLaJ^I Aj^-iud^l ((JLaxIiuiVf - i_]j^**- 

."pour la science 2008 A*^\ (2^.^ (> (> ,*2aLa" 

^ .Ke = 10 “^^ / 25 °C icjUajuxll 


M(CH^C00Nd) = 82,0 g.mol 


Moumen bel 
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^Aic-lij ji CH'^COONq. L_lLk^a]) Cj^iL^ 

.CH^COO- 

Jc-liji] ^1^1 ^clilLojl ?.VuVlJJJ C(JjjLojI Cj!)LiJl IjIa] —1 

SjLi aj^ S cJji^-xi V = 100 ttiL —2 

.8,9 : S Jji^i pH A^ ^ jl<i-pH jlg^ a-LjojIjj iu = 10“^ mol 

IxU £]( JcUill 

.CH^COOf^^q^ + H20 (j^ = CH-^COOHi^aq) + ^^(aq) 


i ? / i ? 


• (Jcrlijll X J djL^l A^^ 71 (jjk^L^l (Jcrlijll (’ 


lifr [//O ]^g j^jj ^ ^ uj'j^' ^ jAy (v 

.25°CSj(^l 

?^Ij (Jc-liill (Ja .^lldH (Jc-liill (J^l Ljjjud^l ^ 

Jjla^ .(A/a"^ + C//3C00“) ^jj^jj^l Sq Jji^ Aiiuuixi isj^ (II 

^)jJa^ AI^Ijl^ ..1^ Aj^uola ]1 ^ So Jji^' oj^ — 130 ^ ‘Uj^j Vq = 100 mL ^ 




.s3^ 100 Sq c Si 


V^ = ^ ^jJnJ cAj^uud^ H ^ J jUoll cjljjlijjlj Cq jA^' jjJiaJil—1 

+ C/~) ?-UJl jji^ Ujia—pH ^ ^ 25,0 ttlL 

CsAAj SJjluiJt C.UH jji£ (j^aA^ Jjl ^ yty •pH=f(V) (3al>AH 

. C// 3 C 00 (-+ // 3 O+ = CH^COOH^aq) + tiiOii) Joli:3 



V'A~|{mL) 


III I I I I I I III I I I I I I I 


0 


6 


8 


9 


10 11 12 13 14 


15 


16 17 


Moumen bel 
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• CjIjLu]| Sjjly ^ ^ ( ' 

•• * •• f \ 

Jjjj^l ^ o^ljiall cllljjljjVt SjLa ^XilaJl t _ '"'‘^'j ^l£j]l ^(_J 

.^1£j11 SiC. TL^qiH^O'^) ^j^jja£Vl ^Ijjj oJU ^U-a^j nj(C//3COO“) 
.4X0*1101^11 Aij^)iall L^j£joboH ^UlaH l/g- LjJjud^l 

. ^IjlaII djl^lXyi L-Lud^l 


.AXLixi^) 4.lkjolxiH ^ Cj^XiJ Cq LjJjud^l ('~2 

.^UiuolxiH ^ ^jjJjoooH CjIjjIX] LjJjud^l 

4.i^ooboH ^ Q ^ ^Lol A^Ua^ 0jlliiH (Ja 

04) ^jaUI 

cJ>^ ^..^1 Ajj^ <xi^ itLojI i(TP) ^ullflaj (JLoC^I 4«ioa^ (J!Xk 

.^UlL isJ^-pH 

IAXIjH AXoa^iU) (Jx>^j AH Sq 

^Ij AH-j *^jjliil ^ t^j >J^ ‘C5^4i' C5^ 

_ ^ 

• A. ^ AjojIojjI 

3\£ <-A)^ ~1 


Acide AH 
Co = 17,5 moLL ^ 


R36/R38 : Irritant pour la peau et les yeux 
R37 ; Irritant pour les voies respiratoires 



(J^l*iill cjUaLii^Vi ^ “2 

V = 500 tuL AH Sq (J^ 1,00 mL jjjo^jjj (II 

• S'^ cjla^ C5^ ^)JaXoll ^Lollj 

•iS*^ cJj)Wx>\\ “1 

^LixJac-Vij ^LaJl ^ (Jc-lijll ^ cjc-liill ^jljLxi l_u£I “2 

• Xy^ji XyYiQ^y- iX b^LcS ^ 


.^Ij (Jc-lijll 3)^ X 


max C5 


i^oJaCrVi 4.^^ ~3 


.3,1 J:jAj ^*^1 pHJi (jjj^ 4jXi“pH3l4 ^IxXojVIj “4 


i? yi? 


.^iXdH (Jc-lijil x^j^ 4-xi^ Ljjjud^i () 

J)^ ?Jj.Wx> ^\ ^Ij ^iLollj AH 3):iJ (Jc-liill (Ja(l^ 

.^iXdH ( Jc-lijH ( J^l LjJjud^l ^ 4 ( Jc . l 9 jil XjjoiJ (^ 


Moumen bel 
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Ajjudj ^TP^ ^^^jj^)i^ii]| aIj^ “5 


Acide contenu dans la solution 

Valeur du taux d’avancement final 

Acide methanoYque HCOOH 

0,072 

Acide ethanoique CH 3 COOH 

0,023 

Acide propanoique CH 3 CH 2 COOH 

0,018 


•Q jA;^' l>^ 


• So Jjla-ail <_ 5 ic- <—a^' 


cC 2 = 5 X 10 ^ mol.L ^ ojj^jj ^lUl S 2 Vji^ lix^t 

-2 c ^-1 . 



(Ill 


.a„ = 1,07 X 10“^ S-m--" uj^ ^ JjkJl liA 1^2 ^ a^UI ILU 


-1 


■^H^Q-^J ^A- ‘[^3^''’]2,/ Ui«^J^' CJ^ ^Ull Sjl^ ia&t 

.^2 Jjia-All [//3 0 '''] 2 ,/ - l )'^ jA ;^' ^ “2 

.C 2 ^.L^ltj AH ^Lls^I (Jc-lijll L_Lata.l —3 

.^^1 ?^jla ClAjl£ ejlA Ja .T 2 J T jJJ yjla —4 


1 ^ 30 + = 35 X 10 ^ S. m^.mol ^ t /l^_ = 4,1 x 10 ^ S. m^.mol ^ 


mg^-X—i (j^UJl z^\ 


110 :Mg^+ 

555 :Ca^+ 

403 iHCO^ 

14 :Na^ 

pH=7,0 


^iallj 06,5) ^>aj]i 

^ (J^OXAuU (Ijul^ ^ l^lullj ^)JJ3U 

c> 

CjLg^LlaH 1-gj 


PKai(C02. H 2 O/HCO 3 ) = 6,4 :^UIa3LAli 

M(HC03) = 61 g.rnol-^ pKA2(HC03/C0i-) = 10,3 


~ ^\»?^JU \»^ ^iiJ— l_u^) —1 

AjjujLujVIj i _llxJ jjj' -pKa-S' ( 2 c tpH-U jj^ ^ (sj 




pH 



.(HC0J/C0i-)j(C02,H20/HC0J) oi^m 
‘^Uil ^ HCO 3 SJjLii tjt Jjj (^ 

^IaII 1/^ = 20 772 L —2 

jj^ Jjl^ Wi;-^ ^] ‘-A^j 

iC = 10~^ mol.Lr^ HCl 

u42' LS^ 2j* \\j pHJt 

2^,4, = K=-.o^ uj'iill lit OJ^ (i 


Moumen bel 
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0 ^ (3^*^ cJa *2,5 X 10^ 


•• •• •• 


lUakj ^ (s-^ 

jAJ^ (z 

(Jlcr ?CJJUjI.L^| < _Ljk^l^l 1 Lo VT^JJ \JC d^lx^ 




(jjJ 5,4-3,8 

3jjt 7,6-6,0 

10,0—8,2 <—aliji 

j.J=Lkl 

^ loli 


cpKaCCHgCOOH/CHgCOO-) = pKgi = 4,8 
. pK3((CH3)3NH+/(CH3)3N) = pK,, = 9,8 


(iailll 04) 

- :25°C ^ iCjUlaxii]) 


Ke = 10 


.(BH VB)- ((CH3)3NH V(CH3)3N) >J3 

(Jj)\^x> ^CH-^COOH A*\itu^ c^lj^l*nx>\' C5^ cJj)Wx> 


a(pS.cnn'“') 
700 ^ 


600 
500 ” 
400 
300 - 


200 - - 


• « 


• » 


» • 


• ^ • 


• I 


• <•«■•••• 


.S^ ^ (Ji. cJji^ 20-J Sq cJ^ 


Vi = 10,0 trL 

^^faq)/) Jjl=^ Jjk^ ^UlL 


• • 


I I 


• • 


►»•••»•• 




f * * • • 

I • • • • 


Cb = 5,0 X 10"2 mol.L"^ (HO 


(aq) 


• ••••••• 


• « 


i--i--V--:- 


• • • • • 




+ 

♦. 






•• •!••,••••• 


100 


■ » 


t • • , • • • 


0 


i-i-f—r—I-1-r 


fe 


tr-i—I—r 


10 


15 


: : l^b 
i : : ; ;(mL) 


• SjjIjLaH (Jcrlis l_u£I —1 

Vg ^ ~2 


4 >■ L ^ qJ 3 QX^II ^ ^ 0 y*^ 

* * ♦ -.y •• •• 

.yal^l 


.Sq clal' Jjk^ Cq -^j' -3 

^ .C = 10“2 mol. L-i 0:j^j:ij V = 50 mL Jji^ (II 

Aic-lij •pH =1059 AlLJaj^^^ 


(CH3)3%,) + //jOo) = (CH3)3W//(+,) + 


Moumen bel 


44 2/^ 35 



















































































TI(^H0 ojL<Jt AjIaSj [ho t^lSill XiC.i c-Jjlu^I 

Uj •"'~ cJ/'j ^ 72 q oJIaII 


.(Jc-lijil X 


max Ls 


-1 

-2 


• CjjlaJl (Jc-lioll 

V' X^ ^cHiluol —4 


?^1j (J&IsjH (JA .Tr (Jc-laiill AJjouH t 'w'^\ 


1 \ •■ 




Xf 


nQ-Xf 


.1 


[(Ctf3)3jVtf+]4q 

[(CHshNhq 


A^\ 51 ^ -5 


•pH=6,5 .l?«j ^^~pH Aiajoiljj (Jjia-ftll t. (II 

^Ljal .^jc- (Jc-liilll CJl^I —1 


((CH3)3NH+/(CH3)3N) Ka2 i)M -2 


rj IZ -,vr .. 

‘PHj pKfj 2 ^- 4_luliH ^Lic. ^ inui' 

F JH a2 . [(CH 3 ) 3 iV] 4 q • 

.4-luuH 0^ ‘ 


♦♦ ♦ 


-3 


(Lli: 03) wvUll 


Cj B iA ^ jl^' ui>^' *-^jj cU* 


*• *• 
JjoU 


Ls^l ui>^' (i4}i;j^^' lA>^) 

0 ®j2j yi C ^4^ ^jlL> j£>j .AHj 

^ t^jjix^Xl c>a^ jjIsu ^j^) Laroscorbine 500® 

. jjjjjixJl ^ ^ L^jij 100,0 mL 1^:1*^ 

♦♦ ♦♦ ♦♦ 

'.AJ^ Ai-ix^ .Cb = 0,10 mol. L ^ V^-A 




3 4 5 6 7 8 9 10 11 12 


Alll^ k >1 ]^9 a\\ AjLJjk^llj ^IxUjujVI^ —1 

'^AH 

.SjjIjla]| (Jc-lij l_u^) —2 

cj^ilc-liiAil SjIaII cjUxi^ Jac-l ^ ~3 

.^l£j]| 

j 3 ^“pH-Si *^ 1 jla 11 AjuIiLg l**\\^x\ —4 


Moumen bel 


44 ^ 36 







it! ,• 


# 





lS' 


1 



■ Ii\jw''<\l ^ oA^Ij^aII (j^aA^ TTT'AH ^“'''''‘ ‘'' (s-' 

cH^Aa. (>500 mg Laroscorbine 500 o^ja 


-5 


<LAis]l 


.M(0) = 16 .M(C) = 12 .M(H) = 1 :(g.mor^) JiiJt 

(LIL 04) 


♦♦ 


^ Wq^\' 


> 1 j ^J\ C 02 ,H 20 ^ j^y -UJi;^' LS^'^ ij^Uj 


.cjljj^j^jjSjjLi ^] HC O 3 -Jj jlalclt <iU]l > J^Ja]! 


_ 1 n -14 . 


.Ke = 10 


:(25°C) ^Ui] 


(C02,H20I HCO 2 ) 


^** 



I (j£judH ^ ^ ^**^^*^ LjJ),Aa]| (Jc-lij]) —1 


+ 


.€ 02,^20 + //2 <^(0 - HCO2 + H2 

• cklii]! IjlA > ^jUaII (>aA^/o-U) CljUl^l 
• u^ u^ ^ ^jIxaI] (J^IjaII K^ MjjajA^l dijlj (jc. 


\ 


-2 


(i)^:iUii 


pH = pK. + log 


[HCOTlf 


[C02.H2 0]f 


• C 


^iiiAll ^iuu.1 ^ jU^l ^Ull cpKa = 6,4 3 Uk 

[ 2 ^ 2 ~\ ^ 

• HCO-^ j CO 2 JH 2 O AjjaiLoj'^Ij AjjJa^^l 


-3 


-4 


^ J ^ Jc-liil] —5 



iJl 


CIajIj *^1^ (JIaxILojIj [C02 ;^2^]/ ^Vruj>i' ^ Ljjjud^l —6 

•C jA;^' 

.0,038% ^Ij^l ^ C 0231 ^ ^Ij 1,013 X 10^ Pa ^ j] (II 

CjU^ ^ ^LLujlllxi -Laijja]! ^ t^LajJ J ~1 


]^3r 20% ~^0 — (JJ> JnxjJoll^ 4 CJ^ 20% Clul^ 

2 

.(p.ij^i 

f- 


•C02-5' jliJ >9^' Uii . ytW Pco2 


Moumen bel 
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CO 2 4 (J^Ia]! jliil JaijJa]| L-LajLiij —2 

.k = 3,4 X 10“^ mol.L~^.Pa~^ : cli^ [C02»^2^]/ = ^^C02 

•ul;j^' ^ Jji^' jA;^' “ 

^)JjJa^ ^ ^1 Cj^ CJJ'^ CJrJ^ ^ ~6 ^I cjljjudll A^^jIij AljlLdll ^ CJJ^ —^ 


!? i? 


• 0,038% (3^ ..Ijjai^l AjjudJ i.-^\\x>J ^)iaL^l ^1^11 


Moumen bel 


44 38 




06) 

3 c> uj^ 208 tonnes ujjj 47,4 m^ Ariane chj\ j^ 

^ 3 ^ aJj£) A/^ 26^4 >,\ujg^jjjj A-Lajoil^ sIax^ lIjI^j.^^ 4-j j 145 s saa] 

31 *^^ AilIj ^jL^Ij Sjs F (jt -(147,5 tonnes 

-F = 2445 kN .3jS?t 

AjLjjaJ 4850 kg 3*^^^ cj^ 

♦♦ ♦♦ 

-965 kg jiLuo^j^ J ^200 km 


gQ=9y8 aj.ajuj dulj g 3^ (j' Ly^j^j ^3*^1 (I 

.4£^pJI Ajuj^^ (^-^) -l 3 >^ ^ 

AjlsIJj I 3'^^) -^J^tjuj 6 J jx.x^ AriGHC C^ ^2^ (1 

•(^■W' LS^ 

.a ^Uiull j^lldll (Ariane ^jL^\ aJj£) m (2 

qj ^IjujjII ^ L—Loi^l ^ ^j)jl ^^\\ aJj^ nij (j^3 ~l (3 

.djjj^l ALuj^jj^ ^^2 ^Luull L—Loi^l ~S-^ 

?^liilljlj Ar^LuilA ^jjLk^all l)^ ~-^ 

At 


•Ve — :a£>Ijl!Ij ,_s-la*j ^jjVI .iiui£jj^ jlc. t^jia Vg c) (4 

.V 0 -I ^^Axll ^ L—Loi^l ^ ('^•^) V 0 ^^A* 3 I 3 j'^*^'^> AsljI ~l 

.V 0 ^l*judll ^lULujI ^ ^ ~S^ 

o JA iT c-i^) ^Luia rris ‘5” ^JMJSi .(II 

.Ry L-ijb^aJj Mj lg.*3*1^ ^1 

,S ^-^31 3 ^ ^^IjuJli]| ^UljuJ Ja^l (1 

lg . <ij . }-a*i Sj3l F 5 (J^J ^Jajoi ^ /i (^ 5 ^ <5 UJ% ^ T—h+Rj (2 


^ ^iUJi ^ gQi) dj^ .Fs = mg. g(h) ^ ^ ^ c3i*^j 

•5* 

•g(0)j h ^Ry ^ Gj h ^Ry ^'^aj g(F) (j^ ~ 

• F^* ^jA ^ /z J F 7 Ax^^jjoj 17^ ^tHiLujI ^^^jjIaII jLoiaII ^ (5 

>Rt= 6400 km j h=200km < go=9,8 m.s'^ UJc. Ts jVs ‘ .in'-. i (4 


(ili04,5) :^HI Qi>a 


Moumen bel 
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A5U ^Jajoi 40 000 Jfl jic. 1 . 1 ^ (J^ .1 

• 1000 TTl C5^ AliijJa^ S-lud ‘^l)^ A-lajiud Alc. 30 

dljlj Cj Mj ^ AjjjJg.Vlj ^,\jJ^^\l C 5 ^ ^ (1 

.^jiaj'^l ^Jajud h J aIa^I aJj£ fYl L Rj^ L.J>'^^H 

L—Lud^l ^ ^Jajud h ^ S-ludl *^ 1 jjl 1 I ^IllLudl 

.40 km ^lijjl 

AIajIj g ^1 ^)j! 1 *Jj JaiuJall jI£j JajLoill (2 

♦♦ ' ♦♦ ^ 

:^A3l1a Ax^^^)judl|j i9,7N/kg 

AJI JajLud ^jC. cJjij 
.JajLudll ^Luul 

• dj^^jL^all Ax^jjoi SaaII t} (j^ (3^^ ^ ^ JajLudll SAa V Ax^^^)judll 3^ ~“^ 

.JajLoill jWq^H ^LolaII X dl^ X—f(t) 3^^ y* ~‘^ 

• dj^^jL^all 3 ^ Ly^S^^ ^Jajud 3 ^ ^^^AjJ^aII /Zy ^tHiLudl 

3 a jiij ^ . I j j-a A l l 3 I (j-^^ .m=80 kg ■ {j jg> aAj^ 3 I jil*j JI 

. 333 laj aAa^I ^1000 m 

k—0,28 SI 1^ R=kv^ aIi^aaj 3 ^^ aAa^I u^ cTiLk ^1 


igQ=9y8 N.kg ^ AiajIj A^AL^I 3 ^ 3 m/ij ^a^iia^] 


jl ir 


dp 

dt 


.^ 5 *./^ A3j3l lIjI^^II aAa^ k jI^^SaII S-^j -^j' ~' 

— 9 y 8 - 0 y 0035 v^ *(Jf^AJdH 3^ 3^0^^ a.\a?^\I Ax^juj ^^laiA A-iLjaliill ^jIxaII 3^ 3:^ ~S‘ 

i^A-iltill 3W^^ 3^ l 5 !>LIaj| ^3^^^ A^^juAI 33^^^ 393 a 1 I 3W^^ l)^^~-9 

j^l t>jll Tj Viim ^J^l <aA - 


•gg A-dAI^I Aa-^ 3^ 3^^^^ 3^^ ^ 3:^^ 


.Vs=1067 km/h i 0=6,67.10'^^ S.I . Rt=6,37.10^ km 


Mt= 5,97.10^'^ kg rd:!^! 


Moumen bel 
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55,00 
50,00 
45,00 
40,00 
35,00 
30,00 
25,00 
20,00 
15,00 
10,00 
5,00 
0,00 

0,0 5,0 10,0 15,0 20,0 25,0 

t(s) 


(m/s) 

V = f(t) 






*1 

ifi 

jja^ j\jA l) 

lWj g=9,8 m.s'^ t(Oz) 

J J:A^ 


.a=4° iOC=70 metres 

CL ^Ijuull pUJi ^Uc. ^jl ^_3jjlaaj(l 

3 (j^ ‘(Ox) ^ ^a^xuil <^] «-J “^(2 

rxCt) = (i^o COS a), t (1) 

[z{t) = -^g.t^ + {vosma).t (2) ^ ^ 

^Lobol ^clllljujj 

S-^lj C A-Iak^l c-,ft>.\g.llj A^Uai^l SAa 70fTl/s ^Ag.A.uH .II 


,C A-Iakill A-IiaJ]) tc (1 

.C Alailll Ai^li Xcj cc iVc) tc (If 


JIj I (J:^J9^t ^ SLLax]) 0jtlill (JjUaJ ^ 
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C (3^ jLall h Vq A^ljdjVi A£i^)juill ^Jaaj A (2 

-{AC) h ^lijjl (>» ^ ^ L Q W Li\\\ A\cl 4^(_J^JUdlj 

Jajjjudl) C5^ A A-Iaklll (J^ 4-ljJajil) Lg ~l 

^jLAjJa ~(^Jji*Illl — ij..llCr ^jJaj 

•{t(^ C A-^akiH J A A-lakll) ^a-^JUdll (jt *1 ~4-^ 

• (X ^ t(j ^^0 h -laj).SAjjl) ^Ijola i^jC- Jaj^jjudl) 

1 9 

.—gt •-! jIjuo^ Jajjjudll h (jl (J^ ^(^) (JlxjtlLujlj ~-^ 

(ilii05,5) :^j;ll ai>^l 

(^{tour de Pise) \j^ ^ ^ C)^ AiSlk^ ^Luo^l Jajkai 

^Q^Ja^^kjud]) cJj^ 

•^^^-SJUlS (J^ (jijiklaiiiA 3 ^jj^)^g1i1I I^a .4-ijl.iijj Ax^^jjuj 

{^Ox^ 4j (3L)^j ^aA*^) jti^l Ajojjj^l 

,g — 9y8 TYl,S^ AjjIj A^jL^I (J^ ^Iaxj 4^(3£judl) Jaak^^ 



O 


/ 


ftinnrj 


X 


‘ 3j^ ‘ O^ l^3^>liajlj M /sUi''''/v ^ ^Lui^V) 3' '" *1 al-i''a/v\l ,J 

i*iaa li] <jU (jilajl Ikij i AjjLuiLg AjI^ C 5 ^ ’(’’’) ^Ijud^'^l ^^LujJJ 

(•••) ClAllill 5 J L>a3^^ C 5 ^ 3 \.^A-a Aj\i ^(Jj'^l (J-^t ^1)*^ J ^ ^Ijola 

•aune—lyl 4 m ^ ^IjIa l-loi^ 

* AjlsIJj ^tg—O AjL^I a \\l *1^ Xq—0 l^IiijL^li O A-Iakill JL)^ 

•x(t) — ~Qt^ !(J£judll ^Ua.c. G 

. 2t ifijj Wa/\\l A^ix^l sAaII X2 ^T oAa 4r.^)-i'a^\l ^Luia]| Xj cj^^(2 

.hn=Xn-Xn.l ‘-^ T j g a 2^hj j h2 ^hj - 

?1 ^ _a Wia^\l i a il )-^/\ ^ 2 «I ^ (_] ^ ^■n."i/\\I 0 jtll]| ^3 

aAa plii^l 3 ^ ‘‘'‘' (_>^jVI ^_gJj 3® 3,)3LLaiAll 3^1 ^.3^)3i-a 3 ^ (Aia^" j 2 <_aJajaAll 

UJJ cJ^ O^J^' tr^i cJ^ 100 ^lijjl 3a iaLuJj * Ala l^jj A^ " jiajjjl JjL 

,(Aj 3^1 ^jjiSj (Jjb^aj 1^1 ~ljl— (JjSlj ("a^Ij ^lii^l 3 ^ Jalalj A^lj 3 ^ 

100 ^lijjl 3 a iajLuil 3 ljj 5 (J>luu jaJ 100 Igjjj A^ 3 I 3 ;iA]l 

.aJj 1]I (_>al^ sa^j : (la livre) j^l t 1 coudee =57 cm JjUl sa^j :jj 1]1 

•(<^^ J jLujjl) 4 A—^AaII C >(1 

• ^jud^t aJj^ 4 \q^ ^joi^t aJj^JI jIj^Ij ^jud^t aJ!^ *^^"^34 ~t • Jajkjudlj SAa 


44 ^ 42 A>zj^\ 
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.{Ji— 57 vn^ 100 A.-<ij!iUI saaII At \x^^\ ^2 

^jaaI S^)jujI^ ^ y^\ ^ Aj^)£ 1I (34jaLi (JSj'^l Aj^)£ 1I 4L_^LiAllj ^Lillj" 13 ^ oW'^Q^tt .JJ 

•"W^ ^Uaa (>a>>U 

n AjlsIj 4 /^ (jSiill *(^^3 IJ^Luj JajLoi ajI 

1 « « 


dljlj ^ ^ 4Ul^gi. Ax^^^)juj V ^ 


-uR^. Pciir-K.V^ : SAi Sjil 

.SA^j jj^ 
• AjillaJLA]t 


.14 = -tt/?^ :i^\ ‘Pfer — 7,87.10"^ kg.m aaJ] 4 ia>^\I aJj^II^ p^^^ = 1,29 /c^.m 


-3 


-3 


.^jjoAiA^jl AjlSIj (JIaA] ^cHiLujI ^ 77 ^_^Aia^jI AjlSIJj P (jSlllI SAjj (3£l *^1 jjl1I A^jI ^2 

dv , . , ., 

. (J-^ 3 ^ A-ijoullj AaLjIa -J A^jI 4 ^~ ^ (3 

•Kj g iR ^Pfer‘‘Pair ^iHuil -tj 

l^jL^ ^ la!lkjl Vlim e-^J “-^ 

♦♦ 

U^j>iaa (>^j m 2=100 livres j m 7 = 1 livre sJtJjjpI' W^^ji (> ^2 jBi oh:^ u^(4 
(> J£ 4 a 1 ^ ^1 ^^1 ^J^l ^) V 2 limjVninri >J^ R 2 = 10 ,l CM j Rj= 2,2 CM 

•4^^' is^ B 2 J Bi 

^^jjtluu liLa •/?2 J -^7 ^V>1 j -^— Ajjuu]I (_jC. ~ 

^llim 

:cjL«^j 3 l^jiui <ilJul xf?j ^-^j]|j v(t) jAj ^llaj ^^-^(5 

.(a’j < 2 ) J^l iaja^ill — .(Z>’j Z?)c.lj^l ^ B 2 -iaj^ “ -(c ’ J c)tlj^l ^7 iajiui - 

•^2 J -67 U:ijj;^lj C J b cjJJaLiJl ^jlijl -\ 

B] t?* cJa .(jiaj^fl UtJS (_>*i4j ^oZ AJiaill ^jl .57 m JajL41 plijjl -t_J 

W 2 fi 

ilaJAAll A^Ija (Ja •^tsol) Ajj£JI Axj L-Lud^l ~-^ 
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